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DETAILED ACTION 
Drawings 

1 . Figure 1 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121 (d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claims 1,3,4,6,11, 22, 26, and 36 are objected to because of the following 
informalities: Regarding claim 1 , the term "an" preceding the term "cathode" in the 6 th 
line of the claim should be replaced with the term "a" instead. Regarding claim 3, it 
appears that the term "of should be inserted between the terms "consisting" and "a" in 
the second line of the claim. Regarding claim 4, a period (.) should replace the semi- 
colon (;) at the end of the claim. Regarding claim 6, the term "an" preceding the term 
"cathode" in the 6 th line of the claim should be replaced with the term "a" instead. 
Regarding claim 1 1 , the term "an" preceding the term "cathode" in the 5 m -6^ line of the 
claim should be replaced with the term "a" instead. Regarding claim 22, the term 
"plazma" appears to be misspelled. Regarding claim 26, the term "an" preceding the 
term "cathode" in the 5 th -6 th line of the claim should be replaced with the term "a" 
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instead. Regarding claim 36, the term "plazma" appears to be misspelled. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-39 are rejected under 35 U.S.C. 102(b) as being anticipated by Cho 
(KR 10-2002-0041665). 

5. Regarding independent claim 1 , the figures of Cho show an electric field 
emission device having a triode structure fabricated using an anodic oxidation process 
comprising a supporting substrate (10); a bottom electrode layer (1 1) formed on the 
supporting substrate, which is used as a cathode electrode of the device; a gate 
insulating layer (12) formed on the bottom electrode layer, the gate insulating layer 
having a plurality of first sub-micro holes (25) to be used as gate holes of the device; a 
gate electrode layer (13) formed on the gate insulating layer, the gate electrode layer 
having a plurality of second sub-micro holes each connecting to a corresponding one of 
the first sub-micro holes; an alumina layer (15) formed on the gate electrode layer, the 
alumina layer having a plurality of third sub-micro holes each connecting to a 
corresponding one of the second sub-micro holes; a top electrode layer (Fig. 8) for 
hermetically sealing the device in a vacuum, which is formed on the alumina layer and 
used as an anode of the device; and a plurality of emitters (23) for emitting electrons in 
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a high electric field, each of the emitters being formed in a corresponding one of the first 
sub-micro holes. 

6. Regarding claim 2, Cho discloses the emitter containing metal, semiconductor, or 
carbon material. 

7. Regarding claim 3, Cho discloses the carbon material being selected from a 
group consisting of a carbon nano-fiber, a carbon nano-tube, a carbon nano-particle, 
and amorphous carbon material. 

8. Regarding claim 4, Figure 7 of Cho shows a resistive layer (1 9) formed between 
the bottom electrode and the gate insulating layer. 

9. Regarding claim 5, Cho discloses the resistive layer containing Si0 2 or metallic 
oxide. 

1 0. Regarding independent claim 6, the figures of Cho show an electric field 
emission device having a triode structure fabricated using an anodic oxidation process 
comprising a supporting substrate (10); a bottom electrode layer (1 1) formed on the 
supporting substrate, which is used as a cathode electrode of the device; a gate 
insulating layer (12) formed on the bottom electrode layer, the gate insulating layer 
having a plurality of first sub-micro holes (25) to be used as gate holes of the device; a 
gate electrode layer (13) formed on the gate insulating layer, the gate electrode layer 
having a plurality of second sub-micro holes each connecting to a corresponding one of 
the first sub-micro holes; an anode insulating layer (15) formed on the gate electrode 
layer, having a plurality of third sub-micro holes each connecting to a corresponding one 
of the second sub-micro holes; a top electrode layer (Fig. 8) for hermetically sealing the 
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device in a vacuum, which is formed on the anode insulating layer and used as an 
anode of the device; and a plurality of emitters (23) for emitting electrons in a high 
electric field, each of the emitters being formed in a corresponding one of the first sub- 
micro holes. 

1 1 . Regarding claim 7, Cho discloses the emitter containing metal, semiconductor, or 
carbon material. 

12. Regarding claim 8, Cho discloses the carbon material being selected from a 
group consisting of a carbon nano-fiber, a carbon nano-tube, a carbon nano-particle, 
and amorphous carbon material. 

1 3. Regarding claim 9, Figure 7 of Cho shows a resistive layer (1 9) formed between 
the bottom electrode and the gate insulating layer. 

14. Regarding claim 10, Cho discloses the resistive layer containing Si0 2 or metallic 
oxide. 

1 5. Regarding independent claim 1 1 , Figures 1 -8 of Cho show a method for 
fabricating an electric field emission device having a triode structure by using an anodic 
oxidation process comprising the steps of forming a bottom electrode (1 1 ) on a 
supporting substrate (10), the bottom electrode layer being used as a cathode electrode 
of the device; forming sequentially a gate insulating layer (12), a gate electrode layer 
(13), and an aluminum layer (15) on the bottom electrode layer; forming a plurality of 
first sub-micro holes in an alumina layer by performing an anodic oxidation process on 
the aluminum layer, thereby transforming the aluminum layer into the alumina layer; 
etching a barrier layer of the alumina layer and the gate electrode layer, thereby a 
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surface of the gate insulating layer being exposed through the first sub-micro holes; 
forming a plurality of second sub-micro holes in the gate insulating layer, thereby each 
of the first sub-micro holes connecting to a corresponding one of the second sub-micro 
holes; forming an emitter (23) for emitting electrons in a high electric field in each of the 
second sub-micro holes; and forming a top electrode layer (Fig. 8) for hermetically 
sealing the device on the alumina layer in a vacuum, the top electrode layer being used 
as an anode of the device. 

16. Regarding claim 12, Cho discloses the anodic oxidation process being performed 
by using an electrolyte selected from a group consisting of oxalic acid, sulfuric acid, 
phosphoric acid, and chromic acid. 

17. Regarding claim 13, Cho discloses the barrier layer of the alumina layer and the 
gate electrode layer being etched by using one of ion milling, dry etching, and wet 
etching techniques. 

18. Regarding claim 14, Cho discloses the gate insulating layer being etched by 
using one of ion milling, dry etching, wet etching, and anodic oxidation techniques. 

1 9. Regarding claim 1 5, Cho discloses each of the emitters being formed by growing 
metal from a bottom of each of the second sub-micro holes. 

20. Regarding claim 16, Cho discloses the metal being grown by applying DC or AC 
voltage or voltage pulse to a solution of metal sulfate, metal nitrate, or metal chloride. 

21 . Regarding claim 17, Cho discloses the metal being grown by using a solution of 
metal sulfate, metal nitrate, or metal chloride after chemically activating a surface of the 
bottom. 
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22. Regarding claim 1 8, Cho discloses each of the emitters being formed by 
attaching a metal to a bottom of each of the second sub-micro holes. 

23. Regarding claim 1 9, Cho discloses each of the emitters being formed by forming 
a carbon nano-structure on a bottom of each of the second sub-micro holes. 

24. Regarding claim 20, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a thermal decomposition. 

25. Regarding claim 21 , Cho discloses the thermal decomposition being performed 
by thermally decomposing a gas mixture of hydrocarbon, carbon monoxide, and 
hydrogen at 200-800°C. 

26. Regarding claim 22, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a plasma decomposition. 

27. Regarding claim 23, Cho discloses each of the emitters being formed by 
thiolizing a pre-synthesized carbon nano-tube and applying thereto an Au-S chemical 
composition process. 

28. Regarding claim 24, Cho discloses each of the emitters being formed by 
performing an electrodephoresis process on a pre-synthesized carbon nano-structure. 

29. Regarding claim 25, Figure 1 of Cho shows more than one emitter formed in 
each of the second sub-micro holes. 

30. Regarding independent claim 26, Figures 1-8 of Cho show a method for 
fabricating an electric field emission device having a triode structure by using an anodic 
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oxidation process comprising the steps of forming a bottom electrode (1 1) on a 
supporting substrate (10), the bottom electrode layer being used as a cathode electrode 
of the device; forming sequentially a gate insulating layer (12), a gate electrode layer 
(13), and an anode insulating layer (15) and an aluminum layer (19) on the bottom 
electrode layer; forming a plurality of first sub-micro holes in an alumina layer by 
performing an anodic oxidation process on the aluminum layer, thereby transforming the 
aluminum layer into the alumina layer; etching a barrier layer of the alumina layer, the 
anode insulating layer and the gate electrode layer, thereby a surface of the gate 
insulating layer being exposed through the first sub-micro holes; forming a plurality of 
second sub-micro holes in the gate insulating layer, thereby each of the first sub-micro 
holes connecting to a corresponding one of the second sub-micro holes; removing the 
alumina layer; forming an emitter (23) for emitting electrons in a high electric field in 
each of the second sub-micro holes; and forming a top electrode layer (Fig. 8) for 
hermetically sealing the device on the alumina layer in a vacuum, the top electrode 
layer being used as an anode of the device. 

31 . Regarding claim 27, Cho discloses the anodic oxidation process being performed 
by using an electrolyte selected from a group consisting of oxalic acid, sulfuric acid, 
phosphoric acid, and chromic acid. 

32. Regarding claim 28, Cho discloses the alumina layer being removed by dipping 
the alumina layer in a solution of phosphoric acid or a mixed solution of phosphoric acid 
and chromic acid. 
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33. Regarding claim 29, Cho discloses each of the emitters being formed by growing 
metal from a bottom of each of the second sub-micro holes. 

34. Regarding claim 30, Cho discloses the metal being grown by applying DC or AC 
voltage or voltage pulse to a solution of metal sulfate, metal nitrate, or metal chloride. 

35. Regarding claim 31 , Cho discloses the metal being grown by using a solution of 
metal sulfate, metal nitrate, or metal chloride after chemically activating a surface of the 
bottom. 

36. Regarding claim 32, Cho discloses each of the emitters being formed by 
attaching a metal to a bottom of each of the second sub-micro holes. 

37. Regarding claim 33, Cho discloses each of the emitters being formed by forming 
a carbon nano-structure on a bottom of each of the second sub-micro holes. 

38. Regarding claim 34, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon na no-particle, 
which are composed by using a thermal decomposition. 

39. ' Regarding claim 35, Cho discloses the thermal decomposition being performed 
by thermally decomposing a gas mixture of hydrocarbon, carbon monoxide, and 
hydrogen at 200-800°C. 

40. Regarding claim 36, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a plasma decomposition. 
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41 . Regarding claim 37, Cho discloses each of the emitters being formed by 
thiolizing a pre-synthesized carbon nano-tube and applying thereto an Au-S chemical 
composition process. 

42. Regarding claim 38, Cho discloses each of the emitters being formed by 
performing an electrodephoresis process on a pre-synthesized carbon nano-structure. 

43. Regarding claim 39, Figure 1 of Cho shows more than one emitter formed in 
each of the second sub-micro holes. 

Conclusion 

44. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Takai (US 2003/0090190) discloses a field emission devices 
using modified carbon nanotubes. Fran (US 6,774,548) discloses a carbon nanotube 
field emission display. Filas (US 6,741 ,019) discloses an article comprising aligned 
nanowires. Choi (US 6,538,367) discloses a field-emitting device comprising field- 
concentrating nanoconductor assembly. Han (US 6,515,415) discloses a triode carbon 
nanotube field emission display. 
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